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. Ahstract: The demersalfish communityof the Channeland shelf of São Sebastião(SP), on the
southeasternBraziliancoast,wasinvestigatedduringthesummerof 1994.The samplingwas
carriedout usingabottomottertrawlat26stationslocatedbetween8 fi and65m in depth.
Ninety-threespeciesof40familieswereidentifiedinthearea.Sciaenidswerethemostprominent
in numberof species,abundance,aild weight.Ctenosciaenagracilicirrhus,Paralonchurus
brasiliensis,andCynoscionjamaicensisdominatedin thecatches.Clusteranalysishowedthree
majorgroupsofspeciesandthreegroupsof sites.Thefirstgroupwascomposedof speciesfound
in theChannelandshallowerareasof theinnershelf,thesecondof speciesassociatedwiththe
innershelf«50 m depth),andthethirdgroupof speciesfromtheoutershelf(>50m depth).
EnvironmentalvariablesconsideredinCanonicalCorrespondenceAnalysis(CCA) explained51%
af thevariationin thespeciesdata.Battomwatertemperaturewasthemastimportantvariable











gruposdeespéciese trêsgruposdeestações.O primeirogrupocaracterizou-sep lapresençade
espéciescomocorrêncianocanaleregiõescosteirasdaplataformainterna;o segundoporespécies
associadasà plataformainterna«50 m de profundidllde)e o terceirogrupopor espécies
relacionadasà plataformaexterna(>50m). As variáveisambientaiselecionadaspelaCCA
explicaram51%davariaçãodosdadosdasespécies,endoatemperaturad águadefundoamais
importante,representando21% da variância.Verificou-sea importânciada distribuiçãodas
massasd'águana estruturaçãoda comunidadede peixesdemersais.Duranteo períodode

















history of the oceansand possibilitiesof














provincewhich correspondsto a broadzone of
faunistictransitionwith many endemicspecies
(Figueiredo,1981).CaboFrio(RiodeJaneiro,Brazil)
marks the southemlimit of tropical species
distributionandthePeninsulaValdés(Argentine)the
northemlimit of temperatespecies.Many studies
havebeencarriedoutin thisregionin ordertodetect






The presentstudywas developedwithin the
fTameworkof a multidisciplinaryprojectentitled
"Oceanographyof theInnerShelfof SãoSebastião-
OPISS", with a view to obtaininga thorough
knowledgeof thestructureandfunctionof theSão
SebastiãoChannel and shelf and investigate
evolutionaryprocesses.In.thiscontext,thestudyof
theichthyofaunawascarriedoutfor thepurposeof

























with theshelfbreakat 140m depth(Zembruscki,






























obtainedbytheRlB Veliger11usinga 9.7m otter
trawl with 40 mm stretchmeshin the bodyand
sleeve,and25 mmin thecodendbarmesh,doors
weighing20 kg each.On theshelf,sampleswere
takenbytheRlV Prof.W. Besnardusinga 17motter
trawlwith60mmstretchmeshinthebodyandsleeve
















wereusedto constructa TS diagramoDifferencesof
temperatureandsalinityamongthethreegroupsof
sitesobtainedfromc1usteranalysisweretestedusing
a nonparametricKruskal-Wallis testand Dunn's
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usingan indexof importance(LL), basedon the
contributionof eachspeciesin termsof number(N),
weight (W) and occurrence(O). This index is
expressedas I.I. = %N X %W X %0 (Rocha&
Rossi-Wongtschowski,1998)andwascalculatedfor








of each site was 11,118m2 and 16,667m2,
respectively,fortheChannelandtheshelf.In orderto
standardizethe catchesbetweenthe two areas,
Channelsamplesweremultipliedby 1.4991.This
correctionfactorwasobtainedbydividingtheswept
areaof the shelf by that of the Channel.The




























ana]ysis and identify the most important
environmentalvariablesaffectingthestructureof the
fIshassemblages.Datawere[]og(x+1)]transformed
prior to analysis.The environmentalvariables
consideredin themodelweredepth,bottomwater




averagex) . Sd'lwherex = raw datumandsd =
standardeviation.Sincedepthwasthefustvariable
selectedby the forward selectionof variables
procedure,temperaturedroppedoutof theana]ysis
due to the strongcorrelationbetweenthe two
variables.The resu]twas the sameregard]essof
whetherdepthortemperaturewasusedsowe opted





Channelsiteswere9 -10m deep,exceptfor C5
(23m)whichwas]ocatedatthesouthernentranceof






































Tab!e2. Resultsof Kruskal-Wallis(H) andDunn'smultiplecomparisontestcomparing
temperature(T)andsalinity(S)amongroupsresulting.!Tomc1usteranalysis.
Table 1. Depth, bottom water temperature(T'C), salinity (S), dissolved oxygen (02), organic matter,and sediment
characteristicsofChannel (C) andshelf(S) sites.
Sites Depth TOC S 02 %Organic %Gravei %Coarse+Very % Medium %Fine % Very %Silt
(m) Matter CoarseSand Sand Sand FineSand +Clay
C4 10 27.37 35.008 4.75 0.605 0.13 0.18 0.19 1.02 92.82 5.66
C5 24 24.60 35.342 3.81 1.147 0.00 0.19 0.49 12.41 71.07 9.84
C7 8 27.90 34.764 4.65 2.268 0.00 0.22 0.36 1.26 36.31 61.85
CIO 10 28.27 35.075 4.87 2.722 0.00 0.00 0.09 0.77 28.73 70.4I
C12 8 26.89 34.842 4.59 0.862 3.48 38.43 12.38 8.81 7.16 29.74
SI 15 27.30 33.617 3.28 0.439 0.00 0.00 0.22 5.09 93.59 1.10
S2 22 26.79 34.282 3.09 1.204 0.00 0.59 2.13 8.08 76.57 12.63
S3 30 26.43 35.429 3.32 0.500 0.00 0.15 0.75 26.46 68.31 4.33
S4 60 16.66 35.578 3.47 0.909 0.00 0.00 0.56 16.99 73.12 9.33
S5 20 26.94 34.336 3.24 0.625 0.00 0.00 0.11 1.05 86.70 12.14
S6 25 26.64 35.035 3.89 0.391 0.00 0.00 0.10 0.83 92.83 6.24
S7 41 26.30 35.035 3.69 0.731 0.00 0.83 2.08 25.70 61.99 9.40
S8 50 18.50 35.732 3.42 0.889 0.00 0.15 0.40 2.44 83.62 13.39
S9 60 16.83 35.653 3.05 0.466 0.00 0.00 0.46 16.44 76.60 6.50
SIO 50 17.39 35.673 2.90 1.672 0.00 2.48 3.26 7.46 32.23 54.57
SII 34 26.20 35.047 3.63 2.263 0.00 1.04 2.48 8.40 69.41 18.67
SI2 69 16.51 35.661 2.96 0.626 0.10 1.76 2.67 58.80 21.58 15.09
S13 13 27.59 33.691 3.23 0.313 9.66 21.35 27.51 18.77 7.99 14.72
S14 24 16.51 35.094 3.39 1.694 0.00 0.00 0.00 0.00 8.17 91.83
S15 39 21.79 35.700 2.85 3.910 0.00 0.00 0.00 0.00 5.44 94.56
SI6 53 16.83 35.735 2.77 3.195 0.00 0.21 0.30 1.44 25.89 72.16
S17 12 28.42 33.608 3.68 0.490 0.00 0.00 0.26 0.97 28.72 70.05
S18 18 26.20 35.031 2.71 0.569 0.00 3.15 3.51 4.49 48.16 40.69
S19 37 23.44 35.428 4.12 0.698 0.00 0.00 0.11 0.93 84.37 14.59
S20 62 16.80 35.957 3.00 2.221 0.00 0.26 0.85 9.97 54.81 34.11
S21 74 16.67 35.815 3.50 0.631 0.00 0.10 0.78 18.45 71.28 9.39
. Temperature Salinity
N Mean sd Mean sd
Channel 4 27.61 0.60 34.92 0.14
InnerShelf 14 25.37 3.08 34.76 0.72




Channelx InnerShelf P>0.05 ns P>0.05 ns















weight (Fig. 4). Channe1samp1esincluded971
specimensof 36 speciesbe10ngingto 18 fami1ies






were greatestin abundanceand weight,whi1e
rajidsandbatrachoididswereimportantin weight
on1y (Fig. 4). Ctenosciaenagracilicirrhus,

















of the totalnumberand 4% of the totalweight.















0.343 and 0.181, respectively.The species-
environmental correlation was high with
environmentalvariablesaccountingfor 51%of the
variationin thespeciesdata(Tab.7). Throughthe
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Fig.3.Spatialdistributionof (A) biomass(gm'2)and(B)abundance(fishm'2)ofdemersalfishoffSãoSebastião.
16 Rev.bras.oceanogr.,48(1),2000
Table4. Demersalfish speciescollectedin theChannelandon theshelfof São Sebastião,in summer
1994. X = occurence.






















Gadidae Urophycisbrasiliensis T.JRaR X
Merlucciidae Merlucciushubbsi MEHU X
Ophidiidae Ophidionholbrooki X
Raneyafluminensis X
Batrachoididae Porichthysporosissimus POPO X X
Lophiidae Lophiusgastrophysus tOGA X






Prionoluspunctatus PRPU \ X X
Dactylopteridae Dactylopterusvolitans DAVO X X
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Table4.(Continued)








Haemulonsteindachneri HAST X X
Orthopristisruber ORRU X X
Pomadasyscorvinaeformis X
Sparidae Calamuspenna X X
Pagruspagrus X
Sciaenidae Ctenosciaenagraci/icirrhus CTGR X X
Cynoscionguatucupa CYGU X X





Menticirrhusamericanus MEAM X X
Micropogoniasfumieri MIFU X X











Monacanthidae Stephanolepishispidus STIll X X
Tetraodontidae Lagocephaluslaevigatus X







Etropuscrossotus ETCR X X
Etropuslongimanus ETLO X
Paralichthysi osceles PAIS X
Paralichthyspatagonicus PAPAT X X
Paralichthystriocellatus X









Table5.Abundance(%N),weight(%W),and&equencyof occurrence(%0) of demersalfishsampledontheshelf
andintheChannelofSãoSebastião,duringsummer1994.
SHELF CHANNEL
SPECIES %N %W %0 %N %W %0
1 Ctenoseiaenagracilicirrhus 23.60 14.18 71 54.69 34.22 20
2 Paralonehurusbrasi/iensis 23.29 14.85 62 0.41 0.11 40
3 Cynoseionjamaieensis 13.99 4.73 67 3.19 2.80 20
4 Poriehthysporosissimus 3.98 8.89 86 0.62 1.98 80
5 Dulesauriga 3.69 2.70 48
6 Cynoseionguatueupa 3.45 2.41 24 0.62 0.03 20
7 Prionotuspunetatus 3.39 3.23 76 9.89 5.94 100
8 Stelliferastrifer 3.36 0.53 19
9 Stephanolepishispidus 3.35 0.91 52 0.10 0.02 20
10 Etropuslongimanus 2.62 0.53 62
11 Prionotusnudigula 2.36 0.64 38
12 Micropogoniasfurnieri 1.78 4.11 57 0.51 5.46 60
13 Mentieirrhusamerieanus 1.72 1.55 52 0.41 2.43 60
14 Urophyeisbrasiliensis 0.62 2.67 38
15 Larimusbrevieeps 0.62 0.69 38
16 Umbrinaeanosai 0.52 1.20 24
17 Rajaeyclophora 0.50 6.24 33
18 Merlueeiushubbsi 0.41 0.54 33
19 Daetylopterusvolitans 0.40 0.06 67 0.31 1.75 20
20 Rajaagassizii 0.36 3.45 19
21 Eucinostomusargenteus 0.34 0.11 29 0.62 0.11 20
22 Psammobatisglansdissimilis 0.32 0.71 24
23 Paraliehthyspatagonieus 0.29 2.25 33 0.41 1.14 20
24 Upeneusparvus 0.19 0.13 43 1.13 0.54 80
25 Orthopristisruber 0.19 0.68 29 2.27 1.57 60
26 Paraliehthysi oseeles 0.15 0.40 29
27 Cicliehthyspinosus 0.12 0.14 48 0.21 0.28 40
28 Rhinobatoshorkelii 0.10 0.88 24
29 Lophiusgastrophysus 0.10 0.91 29
30 Rajaeastelnaui 0.07 11.86 24
31 Pereophisbrasiliensis 0.07 0.99 19
32 Gymnothoraxoeellatus 0.05 0.20 29 1.13 4.00 80
33 Syaciumpapillosum 0.04 0.02 14 5.05 4.42 60
34 Symphurustessellatus 0.03 0.03 14 4.63 7.51 80
35 Haemulonsteindaehneri 0.02 0.16 10 2.16 7.76 20
36 Etropuscrossotus 0.02 0.02 10 1.03 0.35 20
37 Synodusfoetens 0.41 1.76 60
38 Rhinobatospereellens 0.10 2.06 20
39 Dipleetrumradiale 4.74 8.73 80
40 Dipleetrumformosum 0.51 1.28 20
41 Cyclopsettaehittendeni 0.31 0.17 60
42 Cithariehthysspilopterus 2.88 2.55 60
OtherSpecies 3.87 6.41 1.66 1.03
TotalAbundance 13,607 971
TotalWeight 447,029g 32,270g



























The fIrst two CCA axes accountedfor 23%
and 14% of the total variance,respectively(Fig.
6A and 6B). Axis I was mainlyrepresentedby
temperaturewhile axis2 by oxygenand.coarse+
very coarsesand.The threewell defInedgroups
of speciesand sitesobtainedby clusteringwere
evidentin the ordinationdiagrams(Figs5, 6A,
6B). Sitesand specieswere clearly separated
along the temperature-depthgradient.Axis I
separatedsites and speciesassociatedwith
lower temperaturesanddeeperareason theright
side (GroupIII andGroupA), ITom sites and
species related to higher temperaturesand
shallowersitesplottedon the!eftside(GroupsA-
B, GroupI-lI). Moreover,on theupperleft side
of the diagramare speciesassociatedwith
warmerwaters,high dissolvedoxygen,and high
ITactionof coarse. sediments(Group B and
GroupI).




Species GroupI GroupII GroupIII
GroupA C 0.23 0.71 0.22
F 0.70 2.15 0.67
GroupB C 0.58 0.17 0.01
F 1.75 0.52 0.03
GroupC C 0.06 0.15 0.77





















































............ . ......0.0 0.0.... . . . . . . . . .'" ... '"......." .." ...... ...~. . . . .. ..' . . .



















. .. ... . . . . . .... o'. ... '"o..., ....... ". . .. ..
MUTO el.aI.:DemersalfishassemblagesoffSãoSebastião 21









a The totalínertiaof speciesdatawas 2.442.lnertia:Extractedvarianceattributableto each
individualvariable.Added inertia:addedvarianceaccountedfor variablesselectedoneby
one in sequence.The variablessignificant(p <0.05)on theMonte Carlos testarein bold type.














variableswere C. spilopterus,C. chittendeni,D.
















The São SebastiãoChannelis a veryunstable
environment,not only oceanographicallybut
becauseit is an area of intensehumanactivity.
The complexityof the abiotic conditionsof the
area is reflectedby the fish fauna,which was






shallowestarea of the São Sebastiãoshelf is
dominatedby juveniles,thedeepestareaby adults




throughout the region suggesting spawning
activity (Katsuragawa& Dias, 1997).Diversity
was similar to that observedin theChannel
fauna,butrichnesswasmuchhigher.Fish biomass
on the inner shelf'of São Sebastião(1.181gm'2)
was lowerthanthatafthe Ubatubashelfin summer
(2.145gm'2),wherethe saroefishery effortwas
Axis 1 2 3 4 Totala
Eigenvalues 0.558 0.181 0.343 0.115 1,244
Extractedvariance(%) 22.9 14.0 7.4 4.7 51.0
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Fig.6.CCA ordinationdiagram(Axis1vsAxis2)of demersalfishcommunity.(A) Biplotof sitesandenvironmentalvariables;
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AXIS 2 (14%) AXIS 2 (14%)
Fig.7.CCA ordinationdiagram(Axis2 vsAxis3)of demersalfishcommunity.(A) BiplotQfsitesandenvironmentalvariables;

























































o GroupI e GroupA
o GroupII o GroupB















with this watermassto extendtheir distribution
towardshallowerareas.In general,demersalspecies




anddominancethe lowest. Despite low density,




A large scale study on the demersalfish
communityof the inner (Rocha & Rossi-
Wongtschowski,1998)andoutershelf(Natali Neto,





& Paes(1993),fish assemblagesof the innerand
outershelfof theUbatubasystemarecomposedof
"structuralspecies",that are relatedto sediment
type, and "seasonal species"that are closely
associated with the inshore and offshore
movementsofthecoldSACW in summerandwinter
periods,respectively.On the Rio Grandeshelf
(southemBrazil), water temperatureaffectsthe
abundanceof demersalbony fish, while species
compositionis associatedwithdepth(Haimoviciet
ai.,1996).Theintrusionofupwellingwatersoverthe
coastalshelf of Cabo Frio (RJ) influencesthe
bathimetricdistributionof demersalfish (Fagundes
Neto& Gaelzer,1991).












in other periodsof the summer.The spatial
organizationexhibitedby the ichthyofaunalong
depthgradientin the São Sebastiãosystemwere




(*) Rossi-Wongtschowski,c. L. D. B. - InstitutoOceanográfico,
Universidadede São Paulo. Caixa Postal 66149,05315-970,
SãoPaulo,SP, Brasil.
























and moderatelysorted sandy sediments,is
heterogeneousasa resultof thecomplexcirculation
in the area (Furtadoet aI., 1998).The fmest





CIO). This is consistentwithobservationsthatmud
depositionis more intensein the low energy
environmentalongtheaxisandon thecontinental
side of the Channel(Furtadoet a/., 1998).Low
macrofaunadensitiesat sitesC7 and CIO of the
Channelmaybe explainedby organicenrichment
from municipalsewagedischargesand harbor
activities(Pires-Vanin et ai., 1997).Low fish
abundanceandbiomasswerealsoobservedin this
areaandmaybe relatedto low food availability.
Mediumandcoarsesandpredominateinthe insular
region,especiallyin thenorthemportion(Furtadoet
aI., op. cit.).The distributionof C. spilopterus,C.
chittendeni,andD. radialeseemsto be associated




areas due to the occurrenceof Ctenosciaena
gracilicirrhus and Cynoscionjamaicensis.The



















species.A greatabundanceof sciaenidsis also






a seasonalvariationof distributionwith peak
abundancein winter,becausethe CoastalWater
expandsitsdistributiontowardsthedeepestareawith












SACW during summer(Paes, 1996).A similar
partemwas also observedfor the subtropical
sciaenidsCynoscionguatucupandUmbrinacanosai





groupedwith speciesof the outershelf in our
analysis,the first two speciesare associatedwith
CoastalWaterandthedistributionof P. patagonicus
is not affectedby watermasses(Rocha& Rossi-








hydrographic onditionsas well as of species
composition(Natali-Neto,op. cit.). A1thoughour
study was carried out only in summer,this
transitionalzonecanbeobservednearthe50mdepth
aswellandsitesS15andS19oftheinnershelfseem









speciesliving in an environrnentthatchangesover
time and space.However,the resultsshow that
environmentalfeatures,mainly temperatureand
depth,explainmuch of the distributionof the
species.Within the Channel,type of sediment,
organicmarter,and dissolvedoxygenplayedan
importantrole in speciesdistribution.Due to the
complexityof the water circulationand the
heterogeneityof sedimentdepositsin theChannel,a
moredetailedstudymustbeundertakeni orderto
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